During regular driving of the right atrium using the single-test stimulus method, atrioventricular conduction and initiation of tachyeardias were studied in six patients with the Wolff-Parkinson-White syndrome (W-P-W), before and 45 min after the administration of ouabain (0.75-1.5 mg into the right atrium).
A S DEMONSTRATED by epicardial excitation mapping,1q electrical stimulation of the heart,4-6 His bundle recordings,7 and outcome of surgical interventions3 8,9 two pathways between atria and ventricles are present in patients with the Wolff-Parkinson-White (W-P-W) syndrome. These connections (the A-V nodal-His pathway and the accessory A-V pathway) differ in their electrophysiologic properties, which can lead to alterations in QRS complex configuration following changes in heart rate and atrial premature beats. The differences in properties are essential in the genesis of circus-movement tachycardias in patients with the W-P-W syndrome. As The mode of initiation and the configuration of the QRS complexes during the tachycardia were compatible with a circus movement, with A-V conduction via the A-V nodal-His pathway, and ventriculoatrial conduction by way of the anomalous bypass. Although it is theoretically possible that A-V nodal reentry was the mechanism of the tachycardia, this seems unlikely in view of the fact that all premature beats given in the interval range between the refractory period of the anomalous pathway and the refractory period of the A-V nodal-His pathway, were followed by a tachycardia.
The phenomenon of a reentry zone during which premature beats initiate a tachycardia with no tachycardia following very early premature beats, which is frequently found in A-V nodal tachyeardias, was absent in our patients. In one patient the simultaneous recording of left and right atrial activation showed that during the tachycardia (in this patient with W-P-W type A) left atrial activation preceded right atrial activation by 90 msec.
The range of atrial premature beat intervals during which a tachycardia could be initiated measured 50, 90, 80, and 80 msec, respectively.
Following ouabain all patients showed shortening of the refractory period of their accessory pathway, Figure 3 Patient B. Lead I and the His bundle lead are shown at four different premature beat intervals. Prior to ouabain the anomalous pathway becomes refractory at an S1-S2 interval of 300 mmec (C). This is followed by conduction via the A-V nodal-His pathway and a circus-movement tachycardia.
The same was observed (D) until the atrium became refractory to stimulation (S1-S2 interval 210 msec). Figure 4 Patient B. Following ouabain. Same leads as in figure 3 . The anomalous pathway now becomes refractory at an S-S5 interval of 260 msec (C). The refractory period of the A-V nodal-His pathway could not be measured because no
His bundle complex could be identified in the QRS complex at S1-s. intervals < 320 msec. Note that the S2-H2 interval at a S1-S2 interval of 340 msec now measured 180 msec as compared to 155 msec prior to ouabain (fig 3) .
In two patients (C and F) where tachyeardias still could be initiated, the frequency of the tachycardia decreased due to an increase in A-H interval (20 and 30 msec, respectively). No change in the interval between QRS complex and atrial activation was seen. In one patient (patient A) we observed a reduction in the time interval between the atrial complex and the beginning of ventricular activation by way of the anomalous pathway when we compared these intervals before and after ouabain administration at identical pacing rates ( fig. 5 ).
Discussion
Already in 1943 Fox et al.12 observed that in a patient with the W-P-W syndrome the degree of preexcitation increased following digitalis. They attributed this finding to depression of the function of the A-V node. Damato and co-workers13,14 using the single-test stimulus method reported that in the human heart digitalis increased the refractory period of the A-V node and prolonged the A-V conduction time ( Ideally the properties of the A-V conduction system and the mechanism of the tachycardias should be studied before making a definite decision. The changes in electrophysiologic properties of the anomalous bypass and the A-V nodal-His pathway after ouabain argue for structural differences between the two pathways. In our patients the refractory period of the right atrium did not change significantly following ouabain administration, which is in accordance with data from Moe and Han.'7 As pointed out by Hoffman'8 digitalis shortens the refractory period of the ventricular myocardium and Purkinje fibers. In our patients we did not systematically measure the refractory period of the ventricle before and after ouabain. Therefore, although in our patients the anomalous pathway did not behave like atrial muscle, we do not know whether its electrophysiologic properties are more like those of the ventricle.
